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Experimental 

Crystal data 

Ci4Hi7N04-1.25H20 
M, = 285.81 
Triclinic, PI 
a = 10.3669 (2) A 
b = 15.7466 (3) A 
c = 18.4539 (3) A 
a = 77.373 (1)° 
= 80.425 (1)° 



Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldricic, 1996) 
Tn,in = 0.979, r„„^ = 0.991 

Refinement 

R[F^ > 2a(F^)] = 0.039 
wR{F^) = 0.104 
5 = 1.02 

11260 reflections 
780 parameters 
20 restraints 



Y = 87.058 (1)° 

V = 2898.31 (9) A' 
Z= 8 

Mo Ka radiation 
II = 0.10 mm"' 
r = 100 K 

0.21 X 0.15 X 0.09 mm 



22505 measured reflections 
11260 independent reflections 
9637 reflections with / > 2o-(/) 
R,„, = 0.018 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Apmax = 0.75 e A-' 

APmin = -0.28 e A"' 



The asymmetric unit of the title compound, Ci4Hi7N04-- 
I.25H2O, consists of four substituted pyrrolidone molecules 
(two pairs of enantiomers) and five water molecules. The five- 
membered rings each have an envelope conformation, with 
the C atom bonded to the ester group as the flap. The mean 
planes of the flve-membered rings of the four pyrrolidone 
molecules make dihedral angles of 60.87 (5), 64.45 (5), 
62.03 (5) and 65.79 (5)° with respect to the phenyl rings. In 
the crystal, the pyrrolidone and water molecules are 
connected through O— H- ■ O hydrogen bonds, forming a 
layer parallel to the ab plane. The two-dimensional network is 
further stabilized by intermolecular C— H- ■ O hydrogen 
bonds. 

Related literature 

For the structures of similar compounds, see: Ma & Jiang 
(1998); Chu et al. (2011); Gainsford & Mason (2010). For the 
synthesis of the precursor substituted 2,5-dihydropyrrole-2- 
one, see: Mohammat et al. (2009). 




Table 1 

Hydrogen-bond geometry (A, °). 



D-U-A 




D-H 


n-A 


D-A 




D-U-A 


OIA-HIA 


■ 05 


0.81 (2) 


1.86 (2) 


2.6569 


(16) 


\(sb (2) 


02B-H2B- 


■ OlS' 


0.84 (1) 


1.89 (2) 


2.7111 


(14) 


165 (2) 


02C-H2C- 


■ oic" 


0.85 (1) 


1.89 (2) 


2.7089 


(14) 


162 (2) 


02D-H2D 


■ OS'" 


0.82 (2) 


1.92 (2) 


2.7134 


(17) 


164 (2) 


05-H5£- ■ 


oic" 


0.86 (1) 


1.94 (2) 


2.7857 


(15) 


168 (2) 


05-H5f- ■ 


02D'" 


0.86 (1) 


1.79 (1) 


2.6490 


(17) 


178 (2) 


06-H6f- ■ 


OIC" 


0.90 (1) 


1.99 (1) 


2.8837 


(16) 


177 (2) 


06-H6£- ■ 


OW" 


0.88 (1) 


1.96 (2) 


2.8218 


(15) 


167 (2) 


07-H7f- ■ 


OlA 


0.87 (1) 


1.97 (2) 


2.8399 


(16) 


176 (2) 


07-H7£- ■ 


OIB" 


0.89 (1) 


2.01 (1) 


2.8987 


(16) 


175 (2) 


08-H8£- ■ 


07 


0.95 (2) 


1.87 (2) 


2.7637 


(18) 


156 (2) 


08-H8f- ■ 


09 


0.91 (1) 


1.93 (2) 


2.8193 


(18) 


168 (2) 


09-H9f- ■ 


OlA 


0.84 (2) 


1.98 (2) 


2.8199 


(17) 


176 (2) 


09-H9£- ■ 


06 


0.90 (1) 


1.93 (2) 


2.7724 


(18) 


155 (2) 


C3B-H3S- 


■ OlA"' 


1.00 


2.45 


3.2581 


(17) 


138 


C3C-H3C 


■ OlD 


1.00 


2.31 


3.1537 


(17) 


142 


C3D-H3D 


■ OlD'" 


1.00 


2.56 


3.4252 


(18) 


145 


C5^-H5^ 


■ 07" 


1.00 


2.34 


3.2374 


(18) 


148 


C5B-H5B- 


■ og"' 


1.00 


2.40 


3.2568 


(19) 


143 


C5C-H5C- 


■ -OS'" 


1.00 


2.49 


3.2395 


(19) 


131 


C5D-H5D 


■■06 


1.00 


2.41 


3.2010 


(18) 


135 


C7^-H7^ 


■ OSB 


0.95 


2.38 


3.2943 


(17) 


162 


C7B-H7B- 


■ 03/1 "' 


0.95 


2.46 


3.3253 


(18) 


151 


C7C-H7C- 


■ OSD 


0.95 


2.39 


3.2704 


(18) 


155 


C11/1-H1M-04B" 


0.95 


2.54 


3.3027 


(17) 


138 


Symmetry 

-x-f l.-y4 


codes: (i) 
-l,-z + l;(iv) 


—X, — _v, 
x+ \ ,y,z 


+ (li) 

(v) -X + 1, -v, 


-X, -y+1. 
-z + 1; (vi) X 


-z + 1; (ill) 
-l,y, z. 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: X- 
SEED (Barbour, 2001); software used to prepare material for 
publication: SHELXL97 and publCIF (Westrip, 2010). 

The authors acknowledge the generous support of Univer- 
siti Teknologi MARA Malaysia (FRGS grant No. 600-RMI/ 
ST/FRGS 5/3/Fst (11/2008) and the University of Malaya. 
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Nurul Shulehaf Mansor^ Mohd Fazli Mohammat^ Zurina Shaameri and Hamid Khaledi 

Comment 

Polyfunctionalized pyrrolidones have received significant attention in the past decades due to their role as intermediates 
for synthesizing more complex biologically important molecules (Ma & Jiang, 1998). The present pyrrolidone molecule 
was prepared through catalytic hydrogenation of the previously reported substituted 2,5-dihydropyrrole-2-one 
(Mohammat et al, 2009). The asymmetric unit of the crystal (Fig. 1) contains four geometrically shghtly different 
pyrrolidone molecules: A (Fig. 2), B, C & D. The weighted r.m.s. fit for the superposition of the non-H atoms is 0.097 A 
(m A & B with inversion), 0.082 A (in A & C), 0. 1 07 A (in A & D with inversion), 0. 14 1 A (in B & C with inversion), 
0.034 A (in B & D) and 0.138 A (in C & D with inversion). The planes of the phenyl and pyrrolidine rings in the four 
molecules make dihedral angles of 60.87 (5), 64.45 (5), 62.03 (5) and 65.79 (5)°. The bond lengths and angles in the four 
molecules are comparable to those in similar structures (Chu et a/., 2011; Gainsford & Mason, 2010). There are five 
crystallographically independent water molecules in the crystal structure, connecting the pyrrolidone molecules into a 
layer parallel to the ab plane Ana O — H— O hydrogen bonds (Table 1). The supramolecular structure is fiirther 
consolidated by intermolecular C — H— O mteractions (Table 1). 

Experimental 

The synthetic approach to the title compoimd began with the preparation of ethyl 4-hydroxy-l-methyl-5-oxo-2- 
phenyl-2,5-dihydropyrrole-3-carboxylate as reported by (Mohammat et al, 2009). This compound was catalytically 
hydrogenated by addition of Pd — C (10% wt) (0.91 g, 8.60 mmol) to its stirring solution (1.69 g, 6.47 mmol) m ethanol 
(110 ml) under hydrogen atmosphere for 24 h. The mixture was then filtered through celite. After removal of the solvent, 
the crude product was purified by column chromatography using silica gel (eluent: EtOAc) to give the diastereomeric 
product as a white solid (1.20 g, 71%). Slow evaporation of an ethyl acetate solution of the product at room temperature 
gave colorless crystals of the title compound. 

Refinement 

The C-bound hydrogen atoms were located in calculated positions and refined in a riding mode with C — H distances of 
0.95-1.00 A. The 0-bound H atoms were found in a difference Fourier map and refined with distance restraints of O — H 
= 0.88 (2) and H-H = 1.41 (1) A (for the water molecules) and O— H = 0.84 (2) A (for the hydroxyl groups). For all 
hydrogen atoms, f/iso were set to 1.2-1.5L'eq(carrier atom). The most disagreeable reflections with delta(i<'^)/e.s.d. >10 
were omitted (4 reflections). 

Computing details 

Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT {Bmkev, 2007); data reduction: SAINT (Qmksr, 2007); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: X-SEED (Barbour, 2001); software used to prepare material for pubUcation: 
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SHELXL97 (Sheldrick, 2008) and publCIF (Westrip, 2010). 




Figure 1 

The asymmetric unit of the title compound, showing thermal ellipsoids at the 30% prbability level. C-bound hydrogen 
atoms are omitted for clarity. 
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Figure 2 

The molecular structure of one of the four independent organic molecules in the asymmetric unit (molecule A), showing 
atom-labelling scheme and thermal ellipsoids at 50% probability levels. The other three organic molecules are labelled in 
a similar manner. 

Ethyl 4-hydroxy-1 -methyl-5-oxo-2-phenylpyrrolidine-3-carboxylate 1 .25-hydrate 



Crystal data 

Ci4Hi7N04-1.25H20 
M- = 285.8 1_ 
Triclinic, PI 
Hall symbol: -P 1 
a = 10.3669 (2) A 
Z>= 15.7466 (3) A 
c= 18.4539 (3) A 
a^ll311> (1)° 
80.425 (1)° 
7 = 87.058 (1)° 
F= 2898.31 (9) A^ 

Data collection 

BrukerAPEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
(p and CO scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
= 0.979, r„ax = 0.991 



Z=8 

F(000) = 1220 
Z)x= 1.310 Mgm-3 
Mo Ka radiation, 1 = 0.71073 A 
Cell parameters from 9907 reflections 
(9 = 2.4-29.7° 
= 0.10 mm ' 
T= 100 K 
Block, colorless 
0.21 X 0.15 X 0.09 mm 



22505 measured reflections 
11260 independent reflections 
9637 reflections with/> 2a(I) 
7?„, = 0.018 

^?„ax = 26.0°, ^^„= 1.9° 
A = -12^12 
/c = -19^19 
/ = -22^22 
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Refinement 

Refinement on 
Least-squares matrix: full 

> 2ff(i^)] = 0.039 
wR{F^) = 0.\QA 
S= 1.02 

11260 reflections 
780 parameters 
20 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 

map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = \/[(j^iFo^) + (O.OSOSPy + 1.2863P] 

where P=(F„2 + 2F/)/3 
(A/(7W = 0.001 
Apr^ = 0.75 e A-3 
Apmn = -0.28 e 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the fiill 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F^, 
conventional i?-factors R are based on F, with F set to zero for negative F^. The threshold expression of > aiF^) is used 
only for calculating J?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F^ 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


IJ- *IIJ 

^ ISO ' ^ eq 


OlA 


0.64901 (10) 


0.04071 (7) 


0.45502 (6) 


0.0238 (2) 


02A 


0.49840(11) 


0.20181 (7) 


0.41628 (6) 


0.0242 (2) 


H2A 


0.4372 (17) 


0.2196(13) 


0.4425 (10) 


0.036* 


03A 


0.64351 (10) 


0.21091 (7) 


0.26500 (6) 


0.0220 (2) 


04A 


0.45909 (10) 


0.25338 (6) 


0.21664 (6) 


0.0202 (2) 


NIA 


0.58255 (11) 


0.01013 (8) 


0.35122(7) 


0.0188 (3) 


CIA 


0.64186(17) 


-0.07648 (10) 


0.35670 (10) 


0.0303 (4) 


HIAA 


0.6888 


-0.0900 


0.3999 


0.045* 


HIAB 


0.7033 


-0.0783 


0.3105 


0.045* 


HIAC 


0.5734 


-0.1194 


0.3634 


0.045* 


C2A 


0.57953 (13) 


0.05509 (9) 


0.40585 (8) 


0.0180 (3) 


C3A 


0.47030 (13) 


0.12313 (9) 


0.39841 (8) 


0.0174 (3) 


H3A 


0.3904 


0.0985 


0.4334 


0.021* 


C4A 


0.44481 (13) 


0.13153 (9) 


0.31760 (8) 


0.0157(3) 


H4A 


0.3501 


0.1440 


0.3144 


0.019* 


C5A 


0.48550 (13) 


0.04019 (9) 


0.30133 (8) 


0.0167 (3) 


H5A 


0.4080 


0.0013 


0.3183 


0.020* 


C6A 


0.53553 (14) 


0.04127 (9) 


0.21912(8) 


0.0171 (3) 


C7A 


0.44476 (14) 


0.03707 (9) 


0.17244 (8) 


0.0200 (3) 


H7A 


0.3546 


0.0307 


0.1929 


0.024* 


C8A 


0.48543 (15) 


0.04213 (10) 


0.09585 (9) 


0.0228 (3) 


H8A 


0.4227 


0.0400 


0.0642 


0.027* 


C9A 


0.61664(15) 


0.05028 (10) 


0.06559 (9) 


0.0230 (3) 


H9A 


0.6442 


0.0536 


0.0133 


0.028* 


ClOA 


0.70755 (14) 


0.05353 (10) 


0.11199 (9) 


0.0228 (3) 
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T T 1 A A 

HlOA 


0.7979 


A AC CI 


A A A 1 ^ 

0.0916 


A AOT* 

0.027* 


CllA 


0.66731 (14) 


A A,1AAC /'f\\ 

0.04995 (9) 


0.18827 (8) 


0.0205 (3) 


XJ1 1 A 




0.0D34 


A 0 1 AC 


A AOC* 

0.023^ 


C12A 


0.52894 (13) 


A A 1 O C / A\ 

0.20185 (9) 


0.26489 (8) 


0.0164 (3) 


C13A 


0.53044 (16) 


A O'^I'TC /I A\ 

0.32175 (10) 


A 1 /'ACO /A\ 

0.16058 (9) 


A A'^CA /ON 

0.0250 (3) 


H13C 


0.5960 


0.3461 


0.1834 


A AO Ad; 

0.030* 


HliU 


0.4669 


0.3693 


A 1 Ain 
0.143 / 


A A'3A* 
0.030^ 


Ci4A 


0.59ooU (16) 


A OOT}'} /'I A\ 

0.28 /j3 (10) 


A AA"? /C/^ /A\ 

0.09366 (9) 


A AOTA /IN 

0.02 /U (3) 


T_ri AT^ 


U.bOJ 1 




A 1 AA/; 


A A/1 A^ 


T T 1 /I T7 


A /I AC 

0.6405 


A T T C /I 

0.3354 


A AC 0 

0.0553 


A A y1 A* 

0.040^ 


TT1 /IT7 


0.5344 


0.2603 


A AT^T 

0.0727 


0.040* 


(Jits 


A I'J^/IA /I A\ 

0.1jz60 (iO) 


All ATA /T\ 
0.119/0 (/) 


A y1 C CO A /^^\ 

0.45539 (6) 


A AOOyI /ON 

0.0224 (2) 


UzrS 


A AA^A^ /I A\ 

— U.0UDU6 (iO) 


A A 1 1^ 1 ^'7\ 

—0.01 / / 1 ( /) 


r\ A ^ TTA 
0.41 / /y (6) 


A AOAA 

0.0200 (2) 


H2B 


-0.0561 (16) 


-0.0427 (12) 


A A C 1 /A\ 

0.4561 (9) 


A AO A* 

0.030* 


03B 


0.14893 (9) 


0.03902 (7) 


0.27056 (6) 


0.0219 (2) 


04B 


A A'^O^/^ /I A\ 

—0.02826 (10) 


A A 1 O /' 1 /'TX 

0.01861 (7) 


0.22088 (6) 


A AO 1 0 /O \ 

0.0218 (2) 


JN Irs 


A ATI O/l /■! 1 \ 

0.0 / 124 (ii) 


A OA1 /I A 

0.20140 (8) 


0.34/04 (/) 


A A 1 TO /0\ 

0.01 /8 (2) 




0.12896 (16) 


A '"SCSOA /"I A\ 

0.28289 (10) 


A lACiZCt tew 

0.34959 (9) 


0.0259 (3) 


HIBA 


0.0596 


0.3267 


0.3554 


A AO Asb 

0.039* 


1 1 1 T ) T J 

HIBB 


A 1 OCiA 


A 1 A1 O 

0.303z 


A 'JAOO 

0.302O 


A A'3A* 
0.039* 


TT1 Tl/^ 


A 1 n£:n 

0.1767 


0.2736 


0.3923 


A A'> A* 

0.039* 


C2B 


O.Uoojy (13) 


A 1 -3 1 /I A /AN 

0.13149 (9) 


A AC\A 1 A /0\ 

0.40419 (0) 


A A1 TO f1\ 

0.01 11 (3) 


C3B 


-0.03891 (13) 


A AT lie /A\ 

0.07115 (9) 


0.39767 (8) 


A A 1 /O N 

0.0167 (3) 


H3B 


A 1 O 1 /I 

— U.1214 


A AOOO 


A /1 1 AA 

0.4309 


A AOA* 
0.020^ 




— O.UjSyi (IJ) 


A 1 AACA /A\ 
O.IOODO (9) 


O.jIjzj (5) 


A A1 /CS f1\ 

0.01o3 (3) 


H4B 


-0.1517 


A AA'l ^7 

0.0927 


A T AA 0 

0.3098 


A AOA* 

0.020* 


C5B 


A AT) T7 /IIX 

—0.02377 (13) 


A 1 AOTT /A\ 

0.19877 (9) 


0.29672 (8) 


A A 1 /zn /ON 

0.0167 (3) 


H5B 


A 1 AT T 

—0.1037 


Ann 

0.2327 


0.3126 


A AOA* 

0.020* 


Cod 


0.02D84 (14) 


0.2354/ (y) 


A AA1 

0.21441 (8) 


A A1 /CO t1\ 

0.01o9 (3 ) 


C7B 


—0.06444 (14) 


A "OT^IA /I A\ 

0.27310 (10) 


A 1 0 1 A /ON 

0.16819 (8) 


A AOAO /ON 

0.0208 (3) 


H/B 


A 1 C /I A 

— 0.1 j40 


O.Z / /5 


A 1 OA 1 

0.1o91 


A AO Z * 

0.020 ^ 


CoB 


A AO A1 /I C\ 

—0.02433 (15) 


A '>A,1T5 /I A\ 

0.30423 (10) 


A AA1 £10 /A\ 

0.09168 (9) 


A AO A A /ON 

0.0244 (3) 


Hod 


— U.0866 


U.32y4 


O.OoOj 


A AOQ* 

o.02y 


C9B 


0.10633 (16) 


0.29868 (10) 


0.06066 (9) 


0.0246 (3) 


T Tr\r> 


0.1336 


A O 1 AA 

0.3199 


A AAOT 

0.0083 


A AOA* 

0.029* 


1 ATD 

CIUd 


o.iyoo / (o) 


A 1 C /I A\ 

U.zozO (10) 


A 1 A/CIC (C\\ 

0.10o2D (9) 


0.022 / (3) 


TT 1 ATI 

HlOB 


0.2866 


0.2587 


A AO C 1 

0.0851 


A AOT* 

0.027* 


CUB 


A 1 1 /I /I \ 

0.15721 (14) 


A A >1 >1 / A\ 

0.23044 (9) 


A 1 OOTA {0\ 

0.18279 (8) 


A AOAA /ON 

0.0200 (3) 


T T 1 1 O 

HUB 


A O 1 AA 


A OAC1 

O.zOjz 


A T 1 n 
0.213 / 


A AO A * 
0.024^ 


C12B 


0.03408 (13) 


A A/IAC^ /A\ 

0.04982 (9) 


0.26770 (8) 


A A1 £: C /ON 

0.0165 (3) 


C13B 


A AC 1 TA /I TX 

0.05179 (17) 


A A'^OAI /1 A\ 
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ClOB 


A A^ 1 ^ 

0.0212 


(7) 


A AOT A 

0.0239 


(8) 


A AOOO 

0.0222 


(8) 


A AA,n /zr\ 

—0.0047 (6) 


A A A 1 O /zr\ 

0.0018 (6) 


A AACA 

-0.0059 (6) 


1 1 Ti 


0.0202 


J) 


A A1 AA 

0.0199 


J) 


A A1 AA 

0.0199 


J) 


A AAOO /C\ 

—0.0022 (5) 


A AAOO 

—0.0037 (6) 


A AAOO 

—0.0037 (6) 


C12B 


0.0186 


(7) 


0.0152 


(7) 


0.0142 


(7) 


A AAOO /'C\ 

-0.0022 (5) 


A AA1 A /'C\ 

-0.0010 (5) 


A AAAO /'C\ 

-0.0008 (5) 


C13B 


0.0365 


(9) 


0.0251 


(8) 


0.0271 


(9) 


A AAAA /''7\ 

0.0000 (7) 


A AAAO /T\ 

0.0002 (7) 


A A 1 C A /T\ 

-0.0150 (7) 


1 /in 


A Ani 

0.0273 


^8) 


0.0375 


/A\ 


A AO A £. 

0.0246 


(8) 


A AAO A ^^^\ 

0.0030 (7) 


A AAAC /n\ 

—0.0005 (7) 


A A 1 1 ^ 

-0.0116 (7) 




A AO 1 A 

0.0210 


[5) 


A ATO/I 


\p) 


A A1 OO 

0.0182 


f c\ 

'p) 


0.0060 (4) 


A AAOO tA\ 

0.002/ (4j 


A AAAO t A\ 

0.0003 (4) 


02C 


A A'l /I T 

0.0247 


(5) 


0.0174 


(5) 


0.0173 


(5) 


A A A 1 / /I \ 

0.0016 (4) 


A A A AC i' A\ 

-0.0045 (4) 


A A A AT / A\ 

0.0007 (4) 


03C 


A A 1 O 1 

0.0181 




A AO CO 

0.0252 


(5) 


A AOAA 

0.0200 


/C\ 

(5) 


A AAO A / A \ 

-0.0024 (4) 


A AAO A / A\ 

-0.0034 (4) 


A A A Af\ ^ A\ 

—0.0040 (4) 


r~\ A 

04C 


0.0226 




A A'^'5 A 

0.0230 




A A 1 A A 

0.0199 


/C\ 

^5) 


A AAO O / A\ 

0.0032 (4) 


A AAO C f A\ 

-0.0035 (4) 


A A 1 AO i A\ 

—0.0102 (4) 


NIC 


A A1 

0.0186 


^6) 


A A1 nt\ 

0.0170 


[b) 


A A 1 CO 

0.0158 




A AAOC /C\ 

0.0025 (5) 


A AAAO tc\ 

0.0002 (5) 


A AAOO /C\ 

—0.0022 (5) 


cic 


0.0316 


(8) 


0.0183 


(7) 


0.0235 


(8) 


A AACO //'\ 

0.0058 (6) 


A AAOO /^\ 

0.0023 (7) 


A A A 1 C //'\ 

-0.0015 (6) 


C2C 


A A 1 T A 

0.0170 


j) 


A A 1 AO 

0.0192 


J) 


A A 1 C C 

0.0155 


(7) 


A AA 1 A /C\ 

0.0014 (5) 


A AAO A / C\ 

—0.0039 (5) 


A AAOA ^ 

-0.0029 (6) 


L3C 


A A 1 T 1 

0.0171 


J) 


A A1 

0.0173 


J) 


A A 1 /I O 

0.0147 


£n\ 

J) 


A AA 1 A /C\ 

0.0019 (5) 


A AAOO /C\ 

-0.0032 (5) 


A AAOO /C\ 

—0.0023 (5) 


C4C 


A A 1 /I A 

0.0140 


^6) 


A A 1 OA 

0.0180 


J) 


A A 1 cn 

0.0157 


(7) 


A AAOA / C\ 

0.0020 (5) 


A AAO A f C\ 

—0.0024 (5) 


A AAO A /C\ 

-0.0034 (5) 


C5C 


f\ f\^ An 

0.0147 


■y) 


A A 1 

0.0176 




A A 1 C? 

0.0157 


(7) 


A AAAO /C\ 

—0.0003 (5) 


A A A 1 O /C\ 

—0.0012 (5) 


A AAO A i C\ 

—0.0034 (5) 


C6C 


0.0191 


(7) 


0.0144 


(7) 


0.0172 


(7) 


A AAAyl /C\ 

-0.0004 (5) 


A AAOO /'C\ 

-0.0032 (5) 


A AAOT /C\ 

-0.0037 (5) 


C7C 


A A1 A'> 

0.0193 




0.0204 


J) 


A A1 AC 

0.0195 


j) 


A AA1 A /C\ 

—0,0010 (5) 


A AAOA /zr\ 

—0.0029 (6) 


A AAOO /£\ 

-0.0032 (6) 


C8C 


A Ano 

0.0z78 




A AO O 

0.0238 


(8) 


A A 1 TO 

0.0173 


j) 


A AAOA 

-0.0029 (6) 


A AAAA m\ 

0.0009 (6) 


A AAOO /zr\ 

—0.0022 (6) 


C9C 


A AT O C 

0.0385 


/A\ 


A AOAO 

0.0208 


J) 


A A 1 T/:r 

0.0176 


j) 


A AA 1 C 

-0.0015 (6) 


A A 1 AO in\ 

-0.0103 (7) 


A AA 1 1 / £\ 

-0.0011 (6) 


ClOC 


A A'^ C A 

0.0259 


(8) 


A AO OA 

0.0229 


(8) 


0.0263 


(8) 


A AAA/' //'\ 

-0.0006 (6) 


A A 1 O O //'\ 

-0.0133 (6) 


A AAOO ^/'\ 

-0.0032 (6) 




A A 1 m 
0.0192 


(/) 


A A 1 A'} 

0.0193 


{/) 


A AOO A 

U.0224 


/OA 
(8) 


A AA 1 /c\ 

—0.0016 (5j 


A AAO 

—0.0036 (6) 


A AAO/C 

—0.0026 (6) 


C12C 


0.0189 


(7) 


0.0151 


(7) 


0.0139 


(7) 


0.0009 (5) 


-0.0025 (5) 


0.0000 (5) 


C13C 


0.0336 


(9) 


0.0242 


(8) 


0.0247 


(8) 


0.0027 (6) 


-0.0067 (7) 


-0.0127 (7) 


C14C 


0.0287 


(8) 


0.0334 


(9) 


0.0204 


(8) 


-0.0030 (7) 


-0.0030 (6) 


-0.0093 (7) 


OlD 


0.0205 


(5) 


0.0320 


(6) 


0.0159 


(5) 


0.0039 (4) 


0.0000 (4) 


-0.0026 (4) 


02D 


0.0264 


(6) 


0.0300 


(6) 


0.0358 


(7) 


0.0114(5) 


-0.0078 (5) 


-0.0190 (5) 
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U.Uloo (j) 


O.Ozoo (o) O.Oz/o (o) 


A AAO C //I \ 

0.0025 (4) 


—0.0066 (4j 


A AAAA /C\ 
0.0000 (5) 


(J4D 


0.0237 (5) 


A A1 AA i C\ A A'^zCn f £1\ 

0.0190 (5) 0.0263 (6) 


A A AT A / /I \ 

—0.0029 (4) 


A AAC A / A \ 

-0.0054 (4) 


A AAAA i A\ 

0.0000 (4) 


NID 


0.0195 (6) 


A A1 OC A A1 A 1 

0.0185 (6) 0.0141 (6) 


A AAAA /'C\ 

—0.0009 (5) 


A AAA/T /'C\ 

—0.0006 (5) 


A AAT 1 /C \ 

—0.0031 (5) 




0.03zO (o) 


A A fQ\ (\ AO'3A tQ\ 

0.0214 (o) 0.0230 (o) 


—0.00 /O (o) 


A A A 1 "3 /"7\ 
0.0013 (/) 


A AATA 

—0.0029 (o) 




A A 1 i'n\ 
U.Uloi (/) 


A AO 1 C i'n\ A A 1 y1 c ^^\ 

0.0216 (/) 0.014j (/) 


A aaz:;a 
0.0060 (5) 


—0.004 / (6) 


A A A 1 1 ^£i\ 

—0.0011 (6) 


C3D 


A A 1 AA /"TX 

0.0199 (7) 


A A'l'lO /n\ A A1 n £^ /T\ 

0.0228 (7) 0.0176 (7) 


0.0057 (6) 


A AA^T 

—0.0063 (6) 


A AAOA /zr\ 

-0.0080 (6) 


L4D 


0.0155 (7) 


A A1 A'> A A1 

0.0193 (7) 0.0182 (7) 


A AAA /I /C\ 

0.0004 (5) 


A AA A C /C\ 

-0.0045 (5) 


A f\f\A C / £.\ 

—0.0045 (6) 


C5D 


0.0166 (7) 


A A1 OA /'7\ A A1 C £1 /n\ 

0.0180 (7) 0.0156 (7) 


A AA 1 A /C\ 

0.0010 (5) 


A AA 1 A /'C\ 

-0.0019 (5) 


A AA"? A f C\ 

—0.0034 (5) 




0.0z04 ( /) 


A A 1 C /I /'n\ A A 1 C /I /"TA 

0.0154 (/) 0.0154 (/) 


A AAT A 

—0.0024 (5J 


A AA 1 T 

—0.0012 (6j 


A AATA /C\ 

—0.0029 (5) 


C7D 


A A 1 A A /T\ 

0.0190 (7) 


0.0245 (8) 0.0201 (7) 


A AAT A /Z^X 

—0.0030 (6) 


A AA 1 A { C\ 

-0.0014 (6) 


-0.0063 (6) 


C8D 


0.0255 (8) 


A A'> 1 O /A\ A A1 AT /0\ 

0.0318(9) 0.0197(8) 


A AATC 

—0.0075 (6) 


0.0056 (6) 


A AACl /'7\ 

-0.0082 (7) 


C9D 


A A'?'70 /A\ 

0.037z (9) 


A AOC^ /0\ A A1 A A /'7\ 

0.0282 (8) 0.0144 (7) 


A AAAA 

-0.0099 (7) 


A AAT 1 { 

—0.0021 (6) 


A A A A A 

-0.0044 (6) 




O.Oz / / (o) 


A AT CA/'C>\ AAT1A /'0\ 

0.0259 (o) 0.0219 (o) 


A AA A C 

—0.0045 (6) 


A AAA 1 

—0.0091 (6) 


A AA1 1 i C\ 

—0.0033 (6) 


1 1 T\ 


0.0203 (7) 


A A*^ 1 A /''7\ A A1 OA ^^^\ 

0.0219(7) 0.0189(7) 


A AA 1 O 

—0.0018 (6) 


A AA 1 n i £i\ 

—0.0017 (6) 


A AA A A ^ £L\ 

-0.0044 (6) 


C12D 


A A 1 A^ 

0.0196 (7) 


A A 1 O /I /n\ A A 1 AO /T\ 

0.0184(7) 0.0198(7) 


A AAAA /C\ 

0.0000 (5) 


A AA A £. { il\ 

-0.0046 (6) 


-0.0065 (6) 


CliD 


A A'JzTA /A\ 

0.0360 (9) 


A A1TC /n\ A A'J'JT /A\ 

0.0175 (7) 0.0337 (9) 


A AAT 1 

-0.0021 (6) 


A AAO A /n\ 

—0.0084 (7) 


A AAT T /T\ 

0.0032 (7) 




yj.yjjyjH \y ) 


0 fl'? 1 ^ 0 0989 
yj.yjjLj \yj \J.\Jz.oA \yj 






0 00^ Q (1\ 


05 


0.0199 (6) 


0.0264 (6) 0.0495 (8) 


0.0046 (5) 


-0.0041 (5) 


-0.0093 (5) 


06 


0.0268 (6) 


0.0369 (7) 0.0243 (6) 


0.0008 (5) 


-0.0031 (5) 


-0.0117(5) 


07 


0.0267 (6) 


0.0350 (7) 0.0300 (6) 


0.0034 (5) 


-0.0075 (5) 


-0.0081 (5) 


08 


0.0438 (7) 


0.0417(7) 0.0315 (7) 


-0.0013 (6) 


-0.0086 (6) 


-0.0146 (6) 


09 


0.0423 (7) 


0.0394 (7) 0.0359 (7) 


0.0054 (6) 


-0.0062 (6) 


-0.01 SS (6) 


Geometric parameters (A, °) 


OlA- 


-C2A 


1.2266 (17) 


04C— C13C 




1.4549(18) 


02A- 


-C3A 


1.4057 (17) 


NIC— C2C 




1.3371 (18) 


02A- 


-H2A 


0.809 (15) 


NIC— CIC 




1.4589(18) 


03A- 


-C12A 


1.2039(17) 


NIC— C5C 




1.4698 (17) 


04A- 


-C12A 


1.3469 (17) 


CIC— HICA 




0.9800 


04A- 


-C13A 


1.4548 (17) 


CIC— HICB 




0.9800 


NIA- 


-C2A 


1.3482 (19) 


CIC— HICC 




0.9800 


NIA- 


-CIA 


1.4568 (19) 


C2C— C3C 




1.5196(19) 


NIA- 


-C5A 


1.4671 (18) 


C3C— C4C 




1.5337 (19) 


ClA- 


-HIAA 


0.9800 


C3C— H3C 




1.0000 


ClA- 


-HIAB 


0.9800 


C4C— C12C 




1.5109(19) 


ClA- 


-HIAC 


0.9800 


C4C— C5C 




1.5571 (19) 


C2A- 


-C3A 


1.5205 (19) 


C4C— H4C 




1.0000 


C3A- 


-C4A 


1.5338 (19) 


C5C— C6C 




1.5164(19) 


C3A- 


-H3A 


1.0000 


C5C— H5C 




1.0000 


C4A- 


-C12A 


1.5095 (19) 


C6C— cue 




1.388 (2) 


C4A- 


-C5A 


1.5561 (19) 


C6C— C7C 




1.396 (2) 


C4A- 


-H4A 


1.0000 


C7C— CSC 




1.390 (2) 


C5A- 


-C6A 


1.5163 (19) 


C7C— H7C 




0.9500 


C5A- 


-H5A 


1.0000 


CSC— C9C 




1.386 (2) 


C6A- 


-C7A 


1.390(2) 


CSC— H8C 




0.9500 


C6A- 


-CllA 


1.391 (2) 


C9C— ClOC 




1.384(2) 


C7A- 


-C8A 


1.392 (2) 


C9C— H9C 




0.9500 


C7A- 


-H7A 


0.9500 


ClOC— cue 




1.390 (2) 


C8A- 


-C9A 


1.383 (2) 


ClOC— H IOC 




0.9500 
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/"-^ OA T TO A 

C8A — H8A 


0.9500 


C9A — CI OA 


1.384 (2) 


C9A — ^H9A 


0.9500 


ClOA — CUA 


1.390 (2) 


ClOA — HlOA 


0.9500 


11A TT11A 

CllA — HllA 


0.9500 


C13A — C14A 


1.510 (2) 


C13A — H13C 


f\ c\r\f\r\ 

0.9900 


C13A — HUD 


0.9900 


1 /I A TT1 AT~\ 

C14A — HMD 


A A OA A 

0.9800 


1 y1 A TT1 A T? 

C14A — H14E 


A AOAA 

0.9800 


C14A — H14F 


A AOAA 

0.9800 


(JIB — CzB 


1.2333 (17) 


02B — C3B 


1.4087 (17) 


02B — H2B 


0.842 (14) 


03B — C12B 


1 ^ A'l O /I 

1.2023 (17) 


04B — C12B 


1.3454 (17) 


04B — C13B 


1.4551 (18) 


NIB — C2B 


1.3443 (18) 


NIB — CIB 


1 AC/'/' /'10\ 

1.4566 (18) 


N IB — C5B 


1.4695 (18) 


n TT1 n A 

CIB — ^HIBA 


A AOAA 

0.9800 


CIB — HIBB 


0.9800 


CIB — ^HIBC 


A AOAA 

0.9800 


C2B — C3B 


1 1 A /I A\ 

1.5210 (19) 


C3B — C4B 


1.5356 (19) 


C3B — H3B 


1.0000 


C4B — C12B 


1 ^ 1 A C /I A\ 

1.5105 (19) 


C4B — C5B 


1.5587 (19) 


C4B — H4B 


1.0000 


C5B — C6B 


1.5142 (19) 


C5B — H5B 


1 AAAA 

1.0000 


CoB — C7B 


1.394 (2) 


C6B — CUB 


1.395 (2) 


C7B — C8B 


1.389 (2) 


C7B — ^H7B 


A ACAA 

0.9500 


CsB — C9B 


1.386 (2) 


C8B — H8B 


0.9500 


C9B — CI OB 


1.384 (2) 


C9B — ^H9B 


A A^AA 

0.9500 


ClOB — CI IB 


1 T A A 

1.390 (2) 


ClOB — HlOB 


0.9500 


/~i 1 1 T» TT 1 1 T~» 

CUB — HUB 


0.9500 


C13B— C14B 


1.505 (2) 


C13B— H13E 


0.9900 


C13B— H13F 


0.9900 


C14B— H14G 


0.9800 


C14B— H14H 


0.9800 


C14B— H14I 


0.9800 



cue — Hiic 


0.9500 


C13C — CMC 


1.506 (2) 


C13C — ^H13G 


A AAAA 

0.9900 


/"ll'^/^l TT1 ITT 

C13C — H13H 


A AAAA 

0.9900 


CMC — HMJ 


A AOAA 

0.9800 


CMC — HMK 


A AOAA 

0.9800 


1 /I <^ TT1 A T 

CMC — HML 


A AOAA 

0.9800 


OlD — C2D 


1.2278 (18) 


(JZU — C3U 


1 A AO A / 1 T\ 

1.4029 (17) 


02D — H2D 


0.815 (15) 


03D — CI 2D 


1 O A>1 /I TX 

1.2042 (17) 


04D — CI 2D 


1.3406 (18) 


04D — CI 3D 


1 /I C 1 /I 0\ 

1.4561 (18) 


NID — C2D 


1.3481 (19) 


NID — CID 


1 A cy c / -\ A\ 

1.4535 (19) 


NID — C5D 


1 A /' CC\ /I 0\ 

1.4659 (18) 


CID — HIDA 


A AOAA 

0.9800 


CID — ^HIDB 


A AOAA 

0.9800 


CID — HIDC 


r\ r\c\ r\r\ 

0.9800 


C2D — C3D 


1.516 (2) 


C3U — C4D 


1 COO /ox 

1.538 (2) 


/~10T^ TT'^T^ 

C3D — H3D 


1.0000 


C4D — CI 2D 


1.5094 (19) 


C4D — C5D 


1 c /' r\'y /I A\ 

1.5603 (19) 


/IT\ TT/IT\ 

C4D — H4D 


1 AAAA 

1.0000 


C5D — C6D 


1.5142 (19) 


C5D — H5D 


1.0000 


C6D — CUD 


1 O A 1 /O \ 

1.391 (2) 


C6D — C7D 


1 OAO /0\ 

1.393 (2) 


C7D — C8D 


1 "> Ol^ /'^\ 

1.389 (2) 


C7D — H7D 


0.9500 


C8D — C9D 


1.382 (2) 


f^OT^ TTOT^ 

C8D — H8D 


A ACAA 

0.9500 


C9D — ClOD 


1.386 (2) 


C9D — H9D 


0.9500 


ClOD — CUD 


1 OAA /0\ 

1.390 (2) 


ClOD — HIOD 


0.9500 


CUD — HllD 


0.9500 


C13D — CMD 


1.506 (2) 


1 OT^ TT1 A 

C13D — H13A 


A AAAA 

0.9900 


C13D — H13B 


A AAAA 

0.9900 


1 /I TT1 ,1 A 

CMD — HMA 


A AOAA 

0.9800 


/~1 1 AT\ TT1 /(T^ 

CMD — HMB 


A AOAA 

0.9800 


CMD — HMC 


0.980U 


05— H5E 


0.861 (14) 


05— H5F 


0.864 (14) 


06— H6E 


0.877 (14) 


06— H6F 


0.895 (14) 


07— H7E 


0.892 (14) 
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OIC— C2C 


1.2395 (17) 


07— H7F 


0.871 (14) 


02 C — C3C 


1.4096 (17) 


/^O TTOT7 

(Jo — H8b 


A C\AC\ /I C\ 

0.949 (15) 


UzC — ^H2C 


A 0 An /I A\ 

0.847 (14) 


(J8 — ^H8r 


A AA£ /I /I \ 

0.906 (14) 


03C — C12C 


1.2031 (17) 


/~\A TTATI? 

(jy — ^Hyb 


A 0 AA / A\ 

0.899 (14) 


04C — C12C 


134/2 (17) 


/~\A TTAT7 


0.838 (15) 


C3A — 02A — H2A 


112.0 (14) 


C2C — ^NIC — C5C 


113.34 (11) 


C 1 2 A — 04 A — C 1 3 A 


116.42 (11) 


ClC — NIC — C5C 


119.94 (11) 


A TvTI A 1 A 

CzA — N lA — Li A 


121.99 (13) 


XTI/^ f ' 1 ' TT1/^A 

NIC — CIC — HICA 


1 AA C 

109.5 


A XT1 A C A 

C2A — NIA — C5A 


113.88 (11) 


NIC — CIC — HICB 


109.5 


1 A "KTI A A 

CIA — NIA — C5A 


120.92 (12) 


HICA — CIC — HICB 


1 AA C 

109.5 


tl T 1 A 1 A T T 1 A A 

NIA — CIA — HIAA 


109.5 


NIC — CIC — HICC 


109.5 


XT 1 A 1 A r T 1 A 0 

N lA — CIA — HiAB 


109. J 


HICA — CIC — HICC 


1 An c 


TT1 A A /~^^ A TT1 ATI 

HIAA — CIA — ^HIAB 


1 AA C 

109.5 


TT1 OT> TT1 

HICB — CIC — HICC 


1 AA C 

109.5 


Tl T 1 A /" 1 A T T 1 A 

NIA — CIA — HI AC 


109.5 


OIC — C2C — NIC 


126.51 (13) 


T T 1 A A 1 A T T 1 A Z' ' 

HIAA — CIA — HI AC 


109.5 


OIC — C2C — C3C 


1 /I A A / 1 'I \ 

124.09 (12) 


HIAB — CIA — Hi AC 


1 AA C 

109.5 


NIC — C2C — C3C 


109.26 (12) 


OlA — C2A — NIA 


1 C TA /I 1\ 

125.70 (13) 


02c — C3 C — C2C 


111 T/' /I 1 \ 

113.76 (11) 


1 A /~^^ A /^O A 

OlA — C2A — C3A 


1 ^ AT / 1 O \ 

126.07 (13) 


02c — C3 C — C4C 


110 CO 

113.58 (11) 


N 1 A — C2A — C3A 


1 AO 1 C / 1 0\ 

108.15 (12) 


C2C — C3 C — C4C 


1 AT A£ / 1 1 \ 

103.96 (11) 


02A — C3A — C2A 


110 AC /I 1 \ 

113.95 (11) 


02c — C3C — ^H3C 


1 AO A 

108.4 


02A — C3A — C4A 


1 t A ^A /I 1 \ 

114.69 (11) 


C2C — C3C — ^H3C 


1 AO A 

108.4 


A A A A 

C2A — C3A — C4A 


103.82 (11) 


C4C — C3 C — H3 C 


108.4 


/~\^ A /^l A TTO A 

(JzA — CiA — H3A 


1 AO A 

108.0 


C12C — C4C — C3C 


11A T'^ /11\ 

110.32 (11) 


A A TTT A 

CzA — C3A — H3A 


1 AO A 

108.0 


C12C — C4C — C5C 


111 OA /I 1 \ 

111.80 (11) 


/~' A A A TTT A 

C4A — C3A — H3A 


108.0 


C3C — C4C — C5C 


1 AO 1 A / 1 1 N 

103.19 (11) 


C 1 2 A — C4A — C3 A 


1 1 A f\1 / 1 1 \ 

110.07 (11) 


L-YIL, — C4C — H4C 


110.4 


C i z A — C4A — C5 A 


111 ^zr/11\ 

111.26 (11) 


C3C — C4C — H4C 


1 1 A /I 

110.4 


C3A — C4A — C5A 


1 A'> AA /I 1 \ 

103.00 (11) 


r^cr^ r^Ar^ tt/1/~* 

C5C — C4C — H4C 


1 1 A >l 

110.4 


C 1 2 A — C4 A — H4 A 


110.8 


NIC — C5C — C6C 


11 /I AA 

114.00 (11) 


/"'T A A A TT,1 A 

C3A — C4A — H4A 


110.8 


N 1 C — C5 C — C4C 


1 AO ^O /I A\ 

103.28 (10) 


r^C A A A TT/I A 

C5A — C4A — H4A 


1 1 A 0 

110.8 


r^rr^ 

C6C — C5C — C4C 


111 AO /I 1 \ 

113.98 (11) 


NIA — C5A — CoA 


11/1 11 /ii\ 
114.11 (11) 


NIC — C5C — ^H5C 


1 AO A 

108.4 


■\T1 A C A A A 

NIA — C5A — C4A 


1 A-^ /' Z' / 1 1 N 

102.66 (11) 


C6C — C5C — H5C 


108.4 


f A C A f ' A A 

C6A — C5A — C4A 


110 OA /IIX 

113.89 (11) 


C4C — C5 C — H5 C 


108.4 


XT1 A A TTC A 

NIA — C5A — ^H5A 


1 AO £ 

108.6 


C 1 1 C — C6C — C7C 


1 1 A AA /I 0\ 

119.09 (13) 


£i A f^Z A TTC A 

Co A — C5A — H5A 


1 AO £^ 

108.6 


cue — C6C — C5C 


AzT / 1 0\ 

VIl})k> (13) 


A A C A TTC A 

C4A — C5A — H5A 


108.6 


C7C — C6C — C5C 


117.87 (12) 


C ' -7 A /' A f~' 1 1 A 

C7A — C6A — CllA 


1 1 A AT /■ 1 O \ 

119.07 (13) 


C8C — C7C — C6C 


I^A 00 /I /1\ 

120.38 (14) 


C7A — CoA — C5A 


110 /I '**\ 

118.23 (12) 


C8C — C7C — H7C 


1 1 A 0 

119.8 


1 1 A /^jC a f~^Z A 

C 1 1 A — C 0 A — C 5 A 


122.65 (13) 


r^£.r^ r~^nr~* ijn/~^ 

C6C — C7C — H7C 


1 1 A 0 

1 19.0 


C6A — C7A — C8A 


I^A OA /ION 

120.30 (13) 


/"^A/"' r~^or~* 

C9C — C8C — C7C 


120.14 (14) 


r^£. A /"^T A XT'? A 

CoA — C7A — ^H7A 


1 1 A A 

119.9 


^Ao r^or^ TTO^ 

C9C — C8C — H8C 


1 1 A A 

119.9 


C8A— C7A— H7A 


119.9 


C7C— CSC— H8C 


119.9 


C9A— C8A— C7A 


120.36(14) 


ClOC— C9C— C8C 


119.63 (14) 


C9A— C8A— H8A 


119.8 


ClOC— C9C— H9C 


120.2 


C7A— C8A— H8A 


119.8 


CSC— C9C— H9C 


120.2 


C8A— C9A— ClOA 


119.55 (14) 


C9C— ClOC— cue 


120.46 (14) 


C8A— C9A— H9A 


120.2 


C9C— ClOC- HIOC 


119.8 
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CI OA — C9A — H9A 


120.2 


C9 A — C 1 OA — C 1 1 A 


120.35 (14) 


e^C\ A 1 t\ A TT1 f\ A 

C9A — CI OA — HI OA 


119.8 


/~111A /~11AA TT1AA 

CllA — ClOA — ^HlOA 


119.8 


C 1 OA — C 1 1 A — C6A 


^ '~\f\ 1/" /I A\ 

120.36 (14) 


1 /\ A 11A TT11A 

ClOA — CllA — HllA 


119.8 


A i^A 1 A TT1 1 A 

CoA — CllA — HllA 


119.8 


03A — C12A — 04A 


123.95 (13) 


A 1 A f ' A A 

03A — C12A — C4A 


125.07 (13) 


04 A — C 1 2 A — C4 A 


110.98 (11) 


04A — C 1 3 A — C 1 4A 


111.17 (12) 


04A — C13A — H13C 


109.4 


C14A — C13A — H13C 


109.4 


04A — C13A — ^H13D 


109.4 


C14A — C13A — HDD 


109.4 


H13C — C13A — HI 3D 


108.0 


C13A — C14A — HMD 


109.5 


/~<1'1A /~^1ylA TT1/IT? 

C13A — C14A — H14E 


1 t\c\ c 

109.5 


HMD — C14A — H14E 


109.5 


C13A — C14A — H14F 


109.5 


TT1 >1T\ A TT1 /IT" 

HMD — CMA — ^HMF 


1 f\C\ c 

109.5 


TT1 /IT? /I A TT1 AT^ 

HME — CMA — HMF 


109.5 


y^'^T^ y^^T^ TT^r^ 

C3B — 02B — H2B 


110.7 (13) 


C 1 2B — 04B — C 1 3 B 


lly' AC 

116.45 (11) 


C2B — ^NIB — CIB 


1 '^'^ AO /I 

122.08 (12) 


C2B — ^NIB — C5B 


113.31 (11) 


CIB — NIB — C5B 


121.34 (12) 


NIB — CIB — HIBA 


109.5 


N IB — CIB — HIBB 


109.5 


HIBA — CIB — HIBB 


109.5 


NIB — CIB — HIBC 


109.5 


TT1 T^ A 1 T^ TT1 T^/^ 

HIBA — CIB — HIBC 


1 AA C 

109.5 


TT1 TlTl /~1 1 T^ TT1 T^ 

HIBB — CIB — ^HIBC 


1 AA ^ 

109.5 


OIB — C2B — ^NIB 


125.88 (13) 


y~\ 1 r~» y^^ '> r~» 

OIB — C2B — C3B 


125.36 (13) 


XTIT^ /~^'^T^ /^'>T\ 

NIB — C2B — C3B 


1 AO /"O /I '**\ 

108.68 (12) 


/~\'^T~J /^OT~i /~^H~> 

02B — C3B — C2B 


113.30 (11) 


02B — C3B — C4B 


113.41 (11) 


C2B — C3B — C4B 


103.35 (11) 


i^^T^ /~*'>T^ TT1T1 

02B — C3B — H3B 


1 AO A 

108.9 


C2B — C3B — H3B 


108.9 


C4B — C3B — H3B 


108.9 


C 12B — C4B — C3B 


1 A A 1/1 / 1 1 \ 

109.14 (11) 


C 1 la — C4B — C5B 


111 zri 

111.61 (11) 


C3B— C4B— C5B 


102.60(11) 


C12B— C4B— H4B 


111.1 


C3B— C4B— H4B 


111.1 


C5B— C4B— H4B 


111.1 


NIB— C5B— C6B 


114.30(11) 



-1 I /—I /—I I /^y-^ T T 1 A/^ 

cue — cioc — Hioc 


119.8 


C6C — C 1 1 C — C IOC 


I'^A 'lA /I /1\ 

120.29 (14) 


/~lzr/~1 /~*11/~1 TT11/~< 

C6C — cue — ^HllC 


1 1 A A 

119.9 


/~1 1 A^ 1 1 TT 1 1 /~i 

CIOC — cue — Hiic 


119.9 


O 3 C — C 1 2 C — 04C 


124.24 (13) 


y^^ y^ 1 y^ yl 

03C — C12C — C4C 


125.48 (13) 


A /—i y---1 1 ^ y---1 y~1 y( 

04C — C 1 2C — C4C 


11A10 /11\ 

110.28 (11) 


04C — C 1 3 C — C MC 


110.57 (12) 


04C — C 1 3 C — H 1 3 G 


109.5 


y^ 1 /I y^ y^ 1 y^ T T 1 O /"i 

CMC — C13C — H13G 


109.5 


/— V A 1 1 TT 1 T T 

04C — C13C — ^H13H 


109.5 


CMC — C13C — H13H 


109.5 


T T 1 T 1"^ 1 T /"> T T 1 O T T 

H13G — C13C — H13H 


108.1 


/~1 1 '> ^ 1 /I T T 1 AT 

C13C — CMC — HMJ 


109.5 


1 1 /~i y^ 1 /I y~i t t i a tt" 

C13C — CMC — HMK 


109.5 


T T 1 /IT 1 /I /"^ T T 1 A TT" 

H 1 4J — C 1 4C — H 1 4K 


109.5 


/^ll/^ TT1/IT 

CiiC — C14C — Hi4L 


1 AA C 

109.5 


TT1 /IT 1 /l/~< TT1 /IT 

HMJ — CMC — HML 


1 AA C 

109.5 


T T 1 A TT' /"I 1 ,1 /—I T T 1 AT 

H 1 4K — C 1 4C — H 1 4L 


109.5 


/~1 T~X y^/^TX T T/^ TX 

C3D — 02D — H2D 


118.6 (15) 


C 1 2D — 04D — C 1 3 D 


115.86 (12) 


/T^TX XT1TX 1 TX 

C2D — ^NID — CID 


1 1 /I ^A 

122.12 (12) 


/"I'^TX X T 1 TX y~1^TX 

C2D — ^NID — C5D 


113.71 (12) 


y^ 1 TX X T 1 TX /~1 ^TX 

CID — ^NID — C5D 


121.43 (12) 


XT1 TX 1 TX TT1 TX A 

NID — CID — HIDA 


1 AA C 

109.5 


X T 1 1~\ y^ 1 TX T T 1 1 — \ 

NID — CID — HIDB 


109.5 


T T 1 TX A /' t T A T T 1 1 — \ 

H 1 DA — C 1 D — H 1 DB 


109.5 


XT 1 y^ 1 TX T T 1 TX/~^ 

NID — CID — HIDC 


109.5 


TT1 TA A 1 T~\ TT1T^/~^ 

HIDA — CID — HIDC 


109.5 


T T 1 TX7X /"I -i TX T T 1 TXy~1 

H 1 DB — C 1 D — H 1 DC 


109.5 


/~\ 1 TX /"^'ITX XT1TX 

0 1 D — C2D — N 1 D 


125.38 (14) 


/~v 1 TX /~1^TX /~1 0 TX 

0 1 D — C2D — C3D 


I'^^AI /1'>\ 

126.01 (13) 


XT1 TX /~^'^TX /"lOTX 

NID — C2D — C3D 


1 AO /I 

108.56 (12) 


y~\'xrx y~i'>rx /"I'^tx 

02D — C3D — C2D 


114.35 (12) 


/"^'ITX o TA /~i /I TX 

02D — C3D — C4D 


115.37 (12) 


/~1^TX /~1 T TX /~1 A TX 

C2D — C3D — C4D 


1 A /I AyT /I 1 \ 

104.06 (11) 


/"x T~-\ /~iOTX TTOTX 

02D — C3D — H3D 


107.6 


y^TTX y^ TTX TT'>7~\ 

C2D — C3D — H3D 


107.6 


C4D — C3D — H3D 


107.6 


/"ll'^TX AT\ /"I'^TX 

C12D — C4D — C3D 


1 AA AA /I 1 \ 

109.09 (11) 


/— 1 i /^TX /" A TX /"'' C TX 

C12D — C4D — C5D 


111 y'O/IIX 

111.68 (11) 


/"^OT^ /I rx /"^CTX 

C3D — C4D — C5D 


1 A-^ 0 C / 1 1 \ 

102.85 (11) 


1 '^TX /~l/1TX TT/1TX 

CI 2D — C4D — H4D 


111 A 

111.0 


C3D— C4D— H4D 


111.0 


C5D— C4D— H4D 


111.0 


NID— C5D— C6D 


113.85 (11) 


NID— C5D— C4D 


102.67(11) 


C6D— C5D— C4D 


114.83 (11) 


NID— C5D— H5D 


108.4 
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N IB — L5B — C4B 


1 AO C A / 1 1 \ 

10z.50 (11) 




/^/rT\ /^CT\ TTCT\ 

CoU — C5D — H5D 




1 AO A 

108.4 


CoB — C5B — C4B 


11/1 OO /11\ 

114.38 (11) 




/I T\ /^CT\ TTCT\ 

C4D — C5D — H5D 




108.4 


NIB — C5B — H5B 


1 AO >1 

108.4 




CI 1 D — CoD — C7D 




11A 11 /IIX 

119.13 (13) 


/~^£Tt TTCT> 

CoB — C5B — H5B 


1 AO /I 

108.4 




1 T\ /~iZrT\ /~^CT\ 

C 11 D — CoD — C5D 




122.00 (13) 


C4B — L5B — H5B 


1 AO A 

108.4 




C7D — C6D — C5D 




110 OA 

118.20 (13) 


C7B — CoB — CI IB 


110 AO /1'>\ 

118.98 (13) 




/~^OT\ /^^Tv /^/^TV 

C8D — C7D — C6D 




10A OA /I A\ 

120.30 (14) 


C7B — CoB — C5B 


1 1 O /I A /1 

118.40 (12) 




/~i OT\ /~" "TTX TTTTA 

C8D — C7D — H7D 




linn 

119.9 


C 1 1 B — C6B — C5B 


122.58 (13) 




/~^/'T\ /^TT\ TTTT\ 

C6D — C7D — H7D 




119.9 


/^OF> /^Tn /^/:n~> 

C8B — L7B — CoB 


1'^A /ic i ^ A\ 

120.45 (14) 




/~^AT\ i~^OT^ /^^T^ 

C9D — C8U — C7D 




10A /10 1 A\ 

120.42 (14) 


CoB — C7B — H7B 


1 1 A O 

119.8 




/^AT\ /^OT\ TTOTV 

CyD — C8D — HoD 




1 1 A O 

119.8 


/~</'Tl /~<Tn TTTT* 

CoB — C7B — H7B 


1 1 A O 

119.8 




/"^TT^ /~^OT\ TTOT\ 

C7D — C8D — ^H8D 




1 1 A O 

119.8 


/^r\T~* z^on /^TT* 

C9B — C 8B — C7B 


11A "^A /I A\ 

120.20 (14) 




/"'OT^ /^AT\ 1 ATV 

CoD — C9D — C 1 OD 




11AC1 / 'I A\ 

119.51 (14) 


/"'OD rjOTD 
CyB — CoB — Mors 


1 1 A A 




o /- viT'V TTAT\ 

CoD — cyD — HyD 




1 OA O 

120.2 


/~<Tn /~<OTl TTOT> 

C7B — C8B — H8B 


1 1 A A 

119.9 




1 AT\ /~<AT\ TTAT\ 

C 1 OD — C9D — ^H9D 




1 OA O 

120.2 


C 1 OB — C9B — C8B 


119.75 (14) 




C9D — C 1 OD — C 1 1 D 




1^%/^ A /1/l\ 

120.43 (14) 


C 1 OB — C9B — H9B 


1 OA 1 

IzO.l 




AT\ 1 AT\ T T 1 AT\ 

CyD — C 1 OD — H 1 OD 




1 1 A O 

119.8 


/^OT> /^r\l~> TTHTi 

CoB — C9B — HyB 


1 OA 1 

IzO.l 




1 1 T\ 1 AT\ T T 1 l\ T'\ 

C 1 1 D — C 1 OD — H 1 OD 




1 1 A O 

119.8 


/~<rtT> 1 ATI 1 1 T> 

C9B — C 1 OB — C 1 1 B 


1 OA 1 O /I \ 

120.32 (14) 




C 1 OD — C 1 1 D — C6D 




1 OA OA / 1 A\ 

120.20 (14) 


/~^r\T> 1 r\T* T T 1 AT* 

C9B — C 1 OB — H 1 OB 


119.8 




/— • 1 /\T\ /~" 1 1 TV T T 1 1 TV 

ClOD — CUD — HI ID 




119.9 


/"^ 1 1 T) 1 AT) T T 1 AT* 

C 1 1 B — C 1 OB — H 1 OB 


1 1 A O 

119.8 




/— " 1 1 T\ T T 1 1 T\ 

CoD — CI ID — HUD 




1 1 A A 

119.9 


1 AT> 1 1 Tl ^T> 

C 1 OB — C 1 1 B — CoB 


1 OA T A /I /I \ 

120.30 (14) 




/"ViT^ OT\ /^/1T\ 

03D — C 1 2D — (J4D 




124.07 (13) 


/~1 1 AT* /~<11T1 TT11T1 

ClOB — CI IB — HUB 


1 1 A A 

119.9 




^^TT\ /~< 1 OT\ /*^/IT^ 

03D — C 1 2D — C4D 




10/I oc /io\ 

124.25 (13) 


/"^/'T* /'■' 1 1 T* TT1 1 T* 

C6B — CUB — HUB 


119.9 




r\ A T\ /~" i '^TX Z"' /I TV 

04D — C 1 2D — C4D 




111 /'O /io\ 

111.68 (12) 


(J3B — C 1 zB — 04B 


1 o /I f\n / 1 o \ 

124.07 (13) 




f~\ A T\ 1 1 TV /"^ 1 /I T\ 

L)4D — C 1 3 D — C 1 4D 




1 1A OzT /10\ 

110.86 (13) 


(J3B — C 1 zB — C4B 


124.87 (13) 




/~\/1T\ OT\ TT1 '> A 

(J4D — C 1 3 D — H 1 3 A 




109.5 


04B — C 1 2B — C4B 


111 A/'/IIN 

111.06 (11) 




1 A TV /" 1 O T\ T T 1 O A 

C14D — CI 3D — HI 3 A 




109.5 


/-\ A l~> 1 o "p* /" "• 1 /I T* 

04B — C 1 3 B — C 1 4B 


11A OC / \ 

110.85 (13) 




r~\ A TV 1 *) T\ T T 1 *) T* 

04D — C 1 3D — H 1 3B 




109.5 


/~\/1T> /^lOT) TTITT? 

(J4B — C 1 i B — H lib 


1 AA C 

109.5 




A TV 1 O T\ T T 1 O T> 

C 1 4D — C 1 3D — H 1 3B 




1 AA C 

109.5 


C14B — C13B — Hlib 


109.5 




TT1 O A 1 T T\ TT1 "iTi 

H13A — C13D — ^H13B 




1 AO 1 

108.1 


A T~* /" 1 o l~> T T 1 T T" 

04B — C13B — H13F 


109.5 




/- ■> 1 -) "T-i /-I I /I r-v T T 1 /I A 

C 1 3D — C 1 4D — H 1 4A 




109.5 


1 A T* 1 O T* T T 1 O T" 

C14B — C13B — H13F 


109.5 




/"' -1 -f r-\ /-I -i ^ T"-v T T 1 /I T* 

C13D — C14D — H14B 




109.5 


TT1 TT? /~'1'>T> TT1 TT" 

Hlib — C13B — ^Hlir 


108.1 




TT1 A A /~1 1 /IT\ TT1 /1T1 

H14A — C14D — ^H14B 




1 AA C 

109.5 


C13B — C14B — H14(j 


109.5 




/~11'>T\ ^1>IT~\ ntA/~* 

CliD — C14U — H14C 




1 AA C 

109.5 


/~^11T> /"^ 1 y1T> TT1 /ITT 

C13B — C14B — H14H 


109.5 




TT1 A A /~" 1 /I TV TT1 /I 

H 1 4 A — C 1 4D — H 1 4C 




109.5 


TT1 A /"^ 1 /IT* TT1 /ITT 

H14G — C14B — H14H 


109.5 




TT1 /IT* 1 /I TV TT1 ,1/^ 

H 1 4B — C 1 4D — H 1 4C 




109.5 




1 no ^ 




njC/ — — xi^r 




1 no CI f\\ 


H14G— C14B— H14I 


109.5 




H6E— 06— H6F 




104.6 (14) 


H14H— C14B— H14I 


109.5 




H7E— 07— H7F 




106.2 (15) 


C3C— 02C— H2C 


108.5 (13) 




H8E— 08— H8F 




99.1 (14) 


C12C— 04C— C13C 


116.09(11) 




H9E— 09— H9F 




108.4(16) 


C2C— NIC— CIC 


122.91 (12) 










Hydrogen-bond geometry (A, °) 


D—n-A 




£)— H 


R-A 


D-A 


D—R-A 


02A—mA-05 




0.81 (2) 


1.86 (2) 


2.6569 (16) 


166 (2) 


02B—mB-0\B' 




0.84(1) 


1.89 (2) 


2.7111 (14) 


165 (2) 


02C— H2C-01C" 




0.85 (1) 


1.89 (2) 


2.7089 (14) 


162 (2) 


02Z)— H2Z)-08"' 




0.82 (2) 


1.92 (2) 


2.7134(17) 


164 (2) 


05— H5£'"01C" 




0.86 (1) 


1.94(2) 


2.7857(15) 


168 (2) 
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(J^ — riot •• \J ZD 


U.oo (i) 


1 TA / 1 \ 

1.79 (1) 


^ ^ A AA 

2.6490 


[17) 


1 /o (zj 


Uo — Ho/""UzC 


n c\c\ i w 

u.yu (IJ 


i.yy (i) 


z.ooi / 


(16) 


177 (2) 


/^/C tT/C Z7 1 r^iii 

Uo — ^hloii"'Uli/ 


A OO /"I \ 

U.OO (IJ 


i.yo (2j 


z.ozio 


(15) 


1 o / (z) 


KJ J — rilr—yjVA 


U.o/ (Ij 


1.97(2) 


z.o39y 


(16) 


1 /o (z) 




A OA / 1 \ 

0.89 (1) 


2.01 (1) 


2.8987 


(16) 


175 (2) 


08 — H8ii-07 


0.95 (2) 


1.87 (2) 


2.7637 


(18) 


156 (2) 


/~\0 TTO 77* 

08 — H8/^- •09 


0.91 (1) 


1.93 (2) 


O 1 A'* 

2.8193 


(18) 


1 /TO Z'^X 

168 (2) 




0.84 (2) 


1 AO 

1.98 (2) 


O O 1 AA 

2.8199 


(17) 


176 (2) 




A A A / 1 \ 

0.90 (1) 


1 AT /''^\ 

1.93 (2) 


2.7724 


('I o\ 

(18) 


ICC /'^\ 

155 (2) 




1.00 


2.45 


3.2581 


(17) 


138 


C3C — H3C-01Z) 


1 AA 

1.00 


2.31 


3.1537 


(17) 


142 


XT'? 1 7~\iii 


1 AA 


z.5o 


5A1d1 


f'l o\ 

(18) 


145 


C5^ — tijA-Kjr 


1 AA 

1.00 


2.34 


3.2374 


i' 1 o\ 

(18) 


1 /I O 

145 


/~^CT> TtCTi /~vr\vi 

C5B — \\5B"-(j9^ 


1 AA 

1.00 


/(A 

2.40 


3.2568 


1 A\ 

(19) 


143 




1 no 




J .Z J v.? 




1 ^1 




1 on 


9 41 




f1 8") 


1 


ClA—WA-O^B 


0.95 


2.38 


3.2943 


(17) 


162 


C7B—mB-03A^ 


0.95 


2.46 


3.3253 


(18) 


151 


C7C— H7C-03Z) 


0.95 


2.39 


3.2704 


(18) 


155 


ClU— 


0.95 


2.54 


3.3027 


(17) 


138 


Symmetry codes: (i) -x, -y. 


-z+1; (ii) -X, -y+\, -z+1; (iii) -x+l, -y+l, - 


-z+ 1 ; (iv) x+ 1 , z; (v) -x+ l,-y. 


-z+1; (vi)x 


-l,y, z. 
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